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the Science and Technology Division, Cabinet 
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A Report on the Activities 
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many of its dynamic problems such as flood forecas- 
ting, coastal-zone monitoring, river mapping, seasonal 
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The data from LANDSAT-1 or LANDSAT- 2 were never 
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by months. Such delays had quite retarding effects 
on many interesting studies. To improve this 
situation acquisition is of the data locally is a 
must 
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1. BACKGROUND OF THE ERTS (1 ANDSAT) PROGRAMME 

1.1. Introduction: 

rhe Earth Resources Tecimology Satellite (E RTS) Programme is a major 
step in the merger of space and remote sensing technologies into a Research 
and Development (R&D) system for developing and demonstrating the tech- 
nique for etheient management of the earth’s resources. To demonstrate the 
usefulness of these techniques. National Aeronautics and Space Administration 
(NASA) of USA launched two experimental satellites ERTS 1 and 2 in 
July, 1972 and Januaiy 1975 respectively. These satellites were subsequently 
renamed as Landsat 1 and 2 by NASA. The orbital parameters of Landsat 
1 and 2 are almost identical. The satellites are moving in a near polar 
orbit about 560 miles above the earth's surface and circling the earth in 103 
minutes (time period). They complete 14 revolutions round the earth in 24 
hours. Each satellite has the capability of taking 752 imageries (in 4 spectral 
bands' of the earth every day and each shot covers an area of 115 miles 
square. Because of the timing of its sun synchronous polar orbit, each satel- 
lite passes over the same spot on earth at almost the same hour (9-30 a.m. 
local time) every 18 days. With tw'o LANDSAT satellites now orbiting the 
earth, the pictures of same area of the earth are available every 9 days. 

1.1.1. — The scientiHc mission of this ERTS (Landsat) Programme is to 
provide the repectitive acquisition of high resolution multispectral data of ths 
earth’s surface on global basis and to supply data to all nations participating 
in it. These data are available on sale from EROS Data Centre, Sioux 
Falls, South Dakota, U.S.A. The data collected by these satellites during 
the last five years have been utilised by many nations in the fields of agri- 
culture, water resources, forestry, cartography, geography, geology, fisheries, 
oceanography, marine resources, disastei warning and assessment, etc. 

1.1.2. — Realising the imix)rtance of this new technology. Bangladesh 
became interested in taking part in LANDAST (then ERTS) Programme as 
early as in 1970. NASA was intimated and a proposal was prepared. War 
of independence, however, put a halt to the programme in the country. 
Immediately after independence, the enthusiasm was revived. A summary 
proposal was prepared hurriedly and sent to NASA in March, 1972 just 
before the launching of the first ERTS Satellite. This was a comprehensive 
programme and was accepted by NASA. Unfortunately it was not possible 
to take full part in the programme during the early days of LANDSAT I, 
as the nat’on was then recovering from the wounds of the war of inde- 
pendence. Although it was not possible during those early days to participate 
fully in the programme. Bangladesh started receiving the LANDSAT 1 ima- 
geries from February, 1973 and stored them tentatively in the UN/OTC 
Advisor's office. These Imageries were, however, used by some enthusiasts 
associated with the programme and a few maps, mosaics and reports were 
prepared. These activities of the enthusiasts drew the attention of the administra- 
tion and in January, 1974 a national programme was chalked out and ap- 
proved by Government. A National ERTS Committee for policy matters 
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and Inter-ministerial co-ordination was formed in March, 1974. For execution 
of the programme, a Principal Investigator was appointed and a Task Force 
was constituted immediately thereafter. After several sessions of the ERTS 
(Landsat) Task Force meetings, a comprehensive multisectoral programme was 
again prepared. On approval of this programme by the National ERTS 
Committee, it was sent to NASA in May, 1974. This programme was accept- 
ed by NASA in 1974 and an agreement was signed, between NASA and 
Bangladesh ensuring Bangladesh’s formal participation in the programme. 

1.1.3. — Initially the Bangladesh Programme started with six sectors, viz. 
Agriculture, \^^ater Resources, Forestry, Fisheries and Oceanography, Carto- 
graphy and Interpretation Techniques Development. Later on, two new 
sectors — Geology and Meteorology were included. There are now (Appendix 
II) 25 members in the Task Force with the Principal Investigator as the 
Chairman. Ml these members are investigators uf their respective sectors and 
they have been nominated by the participating organisations which include 
Agriculture Department, Water Development Board, Forest Department, Space 
and Atomospheric Research Centre (SARC) of BAEC, Survey of Bangladesh, 
Fisheries Department and Geological Survey of Bangladesh. In each sector 
there is one Chief Investigator, one investigator and one co-investigator. They 
a»'e all assigned to the Task Force as part time investigators to work in the 
programme in addition to their normal duties in their respective departments. 
The Task force members have been performing their function satisfactorily 
against stress of over work, but with increasing activities in the LANDSAT 
Centre it was felt that some full time investigators are required in the Pro- 
granime to act as the core of the programme for co-ordination and management 
of its multisectoral activities. Accordingly provisions for three full- 
time investiga'ors and some supporting staff were made in the scheme for 
Bangladesh ERTS (LANDSAT) Survey Programme which have been approv- 
ed by the Government. While most of the supporting staff arc already in 
position, the fu'I time investigators are in the process of being absorbed 
soon. The organisational structure and flow chart fo. Bangladesh ERTS 
(LANDSAT) Programme is shown in figure 1. 

1.2. Techniques: 

The techniques for resource inl'oimation gathering by ERTS represent a 
major technological advance in the field of remote sensing. Tlic new elements 
are the use of space platform (satellite) instead of aircraft and the use of 
multispectral scanner (MSS) in place of the conventional photographic 
camera. MSS has the capability of taking pictures of the same spot in four 
different sjpcctral bands (two in visible and two in solar reflective infrared 
portions of the electromagnetic spectrum) simultaneously. Consecutive pictures 
have 10 per cent, overlap on north-south frames and 20 percent, overlap 
on the east-west frames at Bangladesh’s latitudes. Due to these overlap in 
consecutive frames, it is possible to prepare mosaic maps on global basis as 
well as on country basis. The whole of Bangladesh is covered by about 16 
frames in five successive days as illustrated in figure 2. For three days four 
pictures are available per day and in the other two days only two pictures 
A day are taken. This sequence of five days’ coverage of Bangladesh is 
repeated over 18 days for one satellite and every 9 days for two satellites. 
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ni-Thc synoptic view of large area (115 miles square) covered by 
Land^iat picture Ld^ taken under fixed solar illumination an^d ffom neai 
vertical (orthographic) perspective, makes it particularly valuable tor varto- 
vraohic Durobses and tor recognising indications ol large s^le 
Sric Sr^and vegetation patterns difficult to detect by other 
S?anf T"peated coverage every 18 days (oi every 9 days sin« 
launch of Landsat ’ in January 1975) of the same part of the earth s 
surface provides an unequalled opportunity to monitor dynamic phenomena, 
sSch as cbrnm^s in vegetation cover, surface water distribution flood condi- 
?;„ns ^hanvef of river courses, etc. The sequential nature of imag» also 
helps* in acquiring multi-date data needed for more exact identification of static 
resource fe.atures* As the landsat pictures are taken at approximately 9 -10 a.in. 
local time throughout the world, the known 

oeispective make possible image mosaics on a continental sc.ile and tne 
<ner?ay of scenes taken on different dates to permit precise comparison. 

I •> I —Landsat data have limitations that they cannot penetrate clouds 
ind tiierr resolution is limiued to 280'x280' which is not always favourable 
for identification of features less than one acre m size. Since conventional 
methods of resource survev are time consuming, laborious and expensive the 
svnomic vLw coverage of Landsat data provides an , unique 

opportunity for assessment of naturcal resources, when used in conjiincti n 
\rtth aerial photographs and gronnd observations in same test sites. 

I S t —At present, Landsat data reception stations and data distribution 
ccnlres' arc USA, Canada, Brazil and Italy. One such station 

S under consuuction in Iran and several more are planned f 

tal l are available in the form of photo-imagery and computci tapes from 
these ‘stations. These data products arc analysed 

techniaucs and by the use of compulei processing methods and uselul inloi 
mat ion for a broad range of resouices disciplines and management lequire- 
ments are acquired and used. 

1.3. .Applications: 

The multi-date and multi-coloui Landsat imagery has wide 
in ivsource evaluation, p aiming, management and development. Significant 
resultf have been oblaincd globally in the fields of agriculture (crop acreage 
estimation yield forecasting, soil mapping, etc.), rangeland management, 
forest resour^s survey, water resources management (surface water distiibu- 
tion maior watershed^charactei sties, etc.), geologic survey and mineral e.^b- 
ition cartographic mapping, land-use planning, marine resources survey, 
disaster wS and ^;sessnTent. etc. This is^ a new technology and there 
is global awareness in harnessing benefit out of this new technology . Bangla- 
desli became associated with this programme since the beginning and .mspite 
of limitations ha^ made some uU.l utilisation of this new technology in 
the countiy. A brief account is given in the following sections. 
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2. PROGRESS OF WORK AND PRACTICAL APPLICATIONS 

2.1. Introduction : 

LANDSAT 1 (then ERTS !) imageries fust arrived in Bangladesh in 
early 1973, when two sets (12 and 13 each) of coloured slides and a tow 
black and white prints of some Bangladesh scenes taken by Landsat I since 
October, 1972 were received b> Mr. F. Z. Kutena, UN/O.T.C. .Adviser to 
Bangladesh Water Development Board. Bangladesh was then only program- 
ming for participation in the ERTS Programme and was not fully participat- 
ing in it. NASA was. however, taking photographs of Bangladesh with its 
satellites for interests shown by Bangladesh earlier. Some of these photo- 
graphs came to Mr. Kutena then advising the Bangladesh Planning Commis- 
sion who were initiating a Bangladesh ERTS Programme with Dr. Anwai 
Hossain as the Principal Investigator. These early imageries raised enthusiasm 
in the country and a few pioneering interpreters started analysing them 
within the limitted scope of facilities available in the country and some 
interesting results were obtained. These early achievcmeius were acclaimed 
nationally and also at international level. The programme, therefore, got an 
enthusiastic start. Though the programme is yet to function with full facilities 
the progress of work and the activities of the programme is quite satisfactory. 
Some of the major activities of the programme is described below. 

2.2. Land accretion map of the coastal area in the Meglina t>stuary and the 
Land-use studies in Chittagong and Chittagong Hill Tracts : 

This was the first ERl S studies carried out in the country. The first set of slides 
and photographs received through Mr. Kutena were used. As there were no 
sophisticated instruments to analyse the data, visual interpretation of 

land formation, sedimentation patterns and laud use classifications 
were carried out using ordiiuiry slide projector. riic slides were 

projected on the wall with an ordinary slide projector and the 

delineations of dilferent coloured patterns were uiailc with a pencil on 
drawing sheets hung on the wall. Six slides weix projected separately and the 
delineated details were then transferred with slight aojustments into one 
tracing sheet. The consolidated derails accumulated in a single tracing sheet 
was further improved by visual ovbservations of the few black and white 
prints received with the slides. The details in the map thus piepaied were 
all hand drawn from slide projections. No precise and Sophisticated mappiiig 
equipments were used. It was, how'ever, interesting that even with all such 
improvised mapping arrangements, LANDSAT imageries ha\e been transforrevi 
into useful maps with revealing details in about 1 6 man-hours of spare lime 
and it was found to compare favourably with any existing maps which look 
years for preparation and provided an excellent pictorial review of the land 
resources of this region (Figure 3). 

2. 2. 1. — In this map, a broad land-u.se classilicalion was made. Dry hill 
areas with grass and scattered vegetation was separated from wet forest 

cover. Karnafuli Hydcl lake was for the first time delinealeU accurately, 
clearly showing no inundation beyond Bangladesh’s territorial bouiioary, 
thus putting an end to a controversial matter of discussion. The Ainan 
crop (second seasonal rice crop) areas in Halda and Ichumati basin and 
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in the flood plains of Anwara and Boalkhali in Chittagong district 
could be identified. Coastal flood plains of Silakunda and .Mirershorai 
could also be lowted . It was also possible to identify the new coastal 
formations outside coastal embankment in the Noakhali district. The 
most revealing information however, came from the Bay of Bengal. 

The ofl'shore islands were seen to be completely different in cartographic 
outline in this map than that found in older maps. Some of the silt 
deposition in the Bay that wue identified and delineated as suspended sediments 
were subsequently found to be new land undu toi mation. This finding 
itself was a discover> in the sense that nevei btfoie this aspect of the 
coastal morphology was seriousK taken up foi siud> till this uvcaling infor 
mation came out of this pioneering l.ANDSAI imageiics study. This 
discovery not only brought with it a grea» hojx* and imentling expectation 
to the country’s ever-expanding land need, but also gave a real bc(>st to the 
dormant LANDSAT Programme. The programme came to lime light with 
this finding and attracted national attention. 

2.3. Preparation of uncontrolled mosaics using l.aiidsat imageries: 

2.3.1. The first imcontiolled mosaic of Bangladvsh was prepared in 
April, 1974 using the black and white 9" 9" photographs of Bangladesh 
scenes (Figure 4). These printouts were pioduced in Bangladesh from 
the 9"x9" negatives supplied by NASA using locally m:mufactured contact 
printer available at the space and Atmospheric Research Centre (S ARC) of 
Bangladesh Atomic Energy Commission. Since this w-as the lirst photo map 
of Bangladesh produccxl in the eountry using satellite images it revealed 
some interesting cartographic details which were missing in the tnaps axailablc 
in the country that were produced by traditional mapping methods. Time 
taken to produce such photo map and also the possibility of repc.'.ting the 
mapping every IS days was an inteiesting advantage that drew every body’s 
attention in thecoumry. 

2.3.2. Since the preparation of this map, a number of mosaics have 
been prepared at diflerent dates using printouts of dilTeicnt hands and 
dilTercnt seasons (Figure 5). The cartographic variations uere studied to 
yield many more revealing details including surface water distributions at 
various seasons, erosions and .sedimentations in the risers at sarioiis seasons, 
forest covers in important forest areas of Sundarbans and Chittagong Hill 
fracls, soil and geologic features, etc. fhest maps have Isecn used by 
various scclois of the Bangladesh FR'fS (LANDSAT) Programme as base 
maps for interpretation. 

2.3.3. World Bank has prepared a coloured map mosaic of Bangladeslt 
in the scale l-5(X),(KX) using HRTS imageiies. I he Bank Ita.s also prepared 
mosaics in the same scale using bands 5 and band 7. fhese maps were 
delivered to the Bangladesh LANDSAT group by Dr. WollVum Drews during 
his visit to Bangladesh in 1974. They are now being used by the various 
sectors us base maps. 

2.4 Land accretion studies in Fatharghata in Patuakliali district: 

.All ecological study in the Palhargltala Police-station of the Patuakhdii 
district was undertaken in 1974. LANDSAT images were used to map the 
newly accreted land between Pathurghata and Laldia island. fhe morpho- 
logical changes were studied using aerial photogiaphs of the area taken 
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during 1963 and 1975. It was found that in aerial photographs of 1963, 
there is clear sea between Laldia island and the mainland of Patharghata. 
Afl'orestation programmes were started on the embankments that were 
raised all round patharghata as jacket plantations and also as protective 
shelter bells outside the embankment. It was found that a morpholortical 
change occurred during the period from 1963 to 1969 and there were heavy 
siltation beyond the forests and the embankments. By 1975 the entire* arwi 
was filled up and a mud flat connecting the Landia island and the Pathar- 
ghata was formed. An area of 50 square miles of mud flat observed in 
l.ANDSAT images of 1973 was subsequently mapped with aerial photographs 
taken in 1975 (Figure 6) and was followed by ground truth confirmation by 
ERTS Task Force members. This area is now under forest co 'r and the 
newly accreted mud flat is being alforcsted. 

2.5. Mapping for coastal afforestation Prograiiinie. 

Coastal area of Bangladesh has been subjected to ravages by cyclone and 
tidal surges from times immemorial. The colossal damage to property and 
loss of human life during the cyclone and tidal surges of early 1960’s drew 
wide attention and large scale embankments were raised all over the south 
edges of Bangladesh that faces the Bay of Bengal. These embankments 
no^ed jacket forest plantation on them and shelter bolts outside to protect 
the embankments from wave action at the time when cyclonic surges hit the 
embankments. A massive coastal afforestation programme was, therefore, 
started from 1964. While planting the embankments and the water fringes 
with forest trees and shelter belts it was revealed that new accretions coming 
out in the areas adjoining the embankments also need to be planted up with 
trees for protection anvi consolidation. Then came the revealing discovery 
that new land is being formed in the Bay. This increased the activity of the 
coastal afforestation programme of the country. For piopei planning and 
accurate formulation of action plans, including coastal afforestation, maps of 
these areas beamie an urgent necessity. Such maps were neither available 
nor it was {»ossible to undertake such mapping work with conventional 
mapping technique available in the country. Forest Department who were 
responsiole for the afforestation activities also needed maps for getting some 
legal control over the newly formed land to enforce protective measures and 
to allow natural succession of vegetation in these new lands. A map mosaic 
of the coastal area of Bangladesh in ERTS band 6 showing the latitudes and 
longitudes between which the possible areas fall was prepiired and suppli^ 
to the Department of Forestry (Figure 7). The Department of Forestry used 
this map in initiating their case to obtain a legal support in the areas 
indicated in this m«ap with latitude and longitude references as follows: — 


Disliict 

Latituoe 

Longitude 

Area 

riiiuagong 

.. 22 45' N 
20 30' N 

91 15' f: 

92 .30' E 

l,95,0(X)^ acres. 

Noakhali 

.. 22 30' N 
2r30' N 

91 00' H 
91*30' E 

4,50,(KX) acics. 

Barisal 

.. 22\30' N 
21*15' N 

W 15' E 
1)1*00' E 

3,W),(HK) acies. 

rutuakhali 

. 22 00' N 
2I'15' N 

90 45' E 
90“15' E 

2,25,000 acre.s. 
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Ministry of land Administration and Land Reforms were approached with 
these ERTS maps forming the basis. This was accepted and a notification has 
since been issueo oy the Forest, Fisheries and Livestock Division, Ministry 
of Agriculture declaring the areas icferred in the LANDS AT 
latitude and longitude boundaries as protected forests. Bangladesh LANDSAT 
Programme has^ now undertaken a programme of mapping all the newly 
accreted land in collaboration with scientists from Environmen'al Research 
Institute of Michigan (ERIM). A ground truth mission team from the Bangla- 
desh Task Force and ERIM scientists went to the Bay of Bengal in Fisheries 
Department's research vessel 'Maach Ranga’ in November, 1977. Many 
interesting observations have been made and bathymetric and oceanographic 
data have been collectei. These arc now being analyse J at the LANDSAT 
Centre and in ERIM. It is cxpecte 1 that by mid 1978, a qualitative and 
quantitative mapping of the coastal area will be completed and a de ailed 
map will be available. Meanwhile a theoretical model for i he coastal Land 
accretion has been prepared and this will be tested with ground truth 
observations. 

2.6. Base line map of Bangladesh coast : 

The Islamic Foreign Minister's Conference and the UN Conference on 
Law of Seas discussed a number of times about the coastal base line ot 
individual countries. Government of Banglaaesh presented papers supporting 
hei views on base line delineations in these conferences. For these papers 
the Ministry of Foreign Affairs and the Bangladesh Inland Water Transtvori 
Authority required mosaics of the coastal areas of Bangladesh. These mosaics 
were prepared usinc different bands of ERTS .imageiics and were supplied 
timclv. In Apiil 1977, 500 prirteo copies of such mosaics wore required 
for 3rd UN Conference on the Law of Seas held in New York for incor- 
poration in the country repc>rt. These were prepared in Band 4 and the base 
line was shown along the sedime iitation boundary (Figure S). This work of 
the ERTS Task Force was well appfecialed by the Ministry of Foreign 

Affairs and also by the Ministrv of Commimicaiions (Port, Shipping and 
Inland Water Transport Division), Government of Bar.gladesh. This bass, 
line was ground tnithed in NovembcM*, 1977 in an expedition carried out 

jointly by Bangladesh ERTS Task Force Team and LINDP FAO'ERIM 
c.xpcris. It was found that the sedimentation lino that was shown as the 

base line is at 5 fathom depth only where occasional shallow shoals weiv 
observed, whereas the 10 fathom line is well outside the base line shown 
in iliis n^osalc. Thus the base line shown coincides with sedimentation 

line and triilv depicts end of the territorial land boundary. Further verifi- 
cation is iic'c'essarv throuch hydrographic survey to fully establish the claim. 
ERTS mosaic provided by the Task Force may be used as the base map 
for any further study in this res^vet. 

2.7. Land-use Maps ; 

2.7.1. Land use maps of Svlhet. Mymensingh haor (low lying) area has 
been prepaied at a scale 1 :50.0t)0 using Landsal imageries, aerial photographs 
and ground observations of specific iesi sites (Figure 9). Two photographs 
of bindsat 1 of Haor area in black and white print in MSS 7 wep studi^. 
(5ne taken in the month of November, 1972 revealed quite interostiag details. 
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The entile boto crop areas were covered by water and pockets of Aman 
paddv were visible. A big block of Aman paddy in Baniachong P. S. was 
detectable. The oilier photograph taken in the month of March, 1973 
represented contrast picture. ^The high land and haor areas were easily 
detectable. On the basis of different tonal characteristics, the areas were 
ctclineated. Groiinti truth by an aiiciaft ana surface observations were 
made to confirm the exact use of the land in some sampling areas. Aerial 
photoaiaphs were also consulted. Finally, land was classified and sketchetl 
on a ^known map scale and areas under different categories such as crop 
settlerr.enl, water, etc., were classified. 

2.7.2. Preliminary lar.d-usc maps of Sunamgaiij, Baniachog and Srimongal 
areas in the Svlhct district have also been prepared in the 1,30,000 scale 
(Figuic 10-12). These land-use maps have been used for iaontifiention of 
water bodies, cultivable land, grazing and fallow land, settlement, etc. 

2.7.3. A detailed map of DND (Dacca-Narayanganj-Demra) area showing 
cultivable area, old and recent settlement, water bodies and fallow land have 
been prepaied (Figure 13). 

2.7.4. Lamsat imageries have been used in locating broadcast Aiuan 
area of lianiacliong PoHce-siation Estimation of acreages is under study 
(Figure 12). 

2.7.5. These are preliminary attemps towards utilisation of remote 
scusing technology for the preparation of digital lanu-use map of Bangladesh 
for which a piogrammc has already been envisaged and correspondence 
are underway with IBRl3 through F.RD. 

2.8. ERIM'Jaliangirnagar University Programmes 

2.8.1. In 1974, Environmental Research Instilutt of Michigan (ERIM) 
Ann Arbor, Michigan, USA invited Principal Investigator, Bangladesh Lancsai 
Programme to initiate a proposal for a reserach project to be jointly conduct- 
ed by ERIM and Bangladesh LANDSAT Programme under an USAID 
competitive grant. This ‘'was an open global competition. With a view to 
associate universities to such reserach sludivs. Principal Investigator invited 
the Department of Geography, .laliangirnagai University who haa earlier 
shown their interest in an ecological case study in the Haor areas of Sylhet 
ind Mymensingh to tome up with a pregramme. A programme was then 
prepared by the University in collaboration with Bangladesh ERTS Programme 
and was sent to ERIM through USAID. This proposal was approved 
and Bangladesh was one of the five countries that received this competitive 
gram. The project envisaged a land-use survey of the low-lying Haor areas 
of Sylhet and Mymensingh districts using satellite imageries. The purpose 
is to evolve a data base for optimum utilisation of benefits from the Haois 
(low-lying area) of Sylhet and Mymensingh districts under this programme. 
Baneladosh and ERIM scientists have carried out photo interpretation exer- 
cises'' using aerial photographs, they have also visually interpreted the tonal 
characteristics of the LANDSAT images and have ground truthed over the 
area in low-flying light aircraft and also through ground visits. The data 
from these interpretations and ground truth observations have been used for 
computer processing of Landsat data to map cropping patterns in the area. 
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The data was classified to show the extent of spring crop which is dependent 
on the subsiding water of the previous rainy season’s flooding. The com- 
puter printouts have been produced showing water in blue coloui, fallow 
(dry) land in yellow and different vegetation oensities as blue, green, magenta 
and pink, etc. 

2.8.2. Preliminary results of interpretation of these data indicates the 
following ; 

(1) Individual cultiavated field are usually smaller than the Landsat 
pixel size, making individual field identification difficult. 

(2) Large fallow areas used for grazing can be separated from actively 
cultivated (green) fields. 

(3) Water areas, some times as small as 5 acres, are correctly recognised 
and delineated except when covered with aquatic vegetation (often 
water hyacinth). 

2.8.3. This programme is now at the final stages of processing and is 
expected to yield useful results that may supply keys to further studies 
using LANDSAT data in the countr>'. 

2.9. Winter Crop Estimation : 

Landsat imageries ha>e also been used for the analysis of winter rice 
crop area. This was just a preliminary study to assess the possioility of 
utilisation of Landsat imageries in the winter crop estimation in the country. 
Aerial reconnaissance flights in small aeroplanes of the Department of 
Plant Protection engaged in insecticide spraying in the winter crop area 
help^ in collecting the necessary ground truth. Since boro rice (winter 
rice) crop is a monoculture crop in a vast tract of area in the Sylhet 
and Mymensingh districts, this study has opened a new possibility for the 
utilisation of LANDSAT imageries from annual winter crop inventory. 

A sample winter crop estimation was made in the Sylhet- Mymensingh area. 
TTiis estimate shows an agreement of about 93 per cent, with 1973 data 
of Agriculture Department . The results of these studies may be useful 
for the programme for winter crop estimation that is being undertaken 
under the sub-coutact component of UNDP/FAO project for the Bangladesh 
ERTS (LANDSAT) Programme. Members of the ERTS Task Force and 
the experts from ERIM nave already started preliminary works in connection 
with that progvamme. 

2.10. Geologic feature studies : 

2.10.1. The Brahmanbaria-Noakhali area was chosen as an experimental 
ground for finding the scope of application of LANDSAT imagery in geomor- 
phic and geologic mapping. It was found that in the plains and piedmont, 
covered by (^uartemary deposits, the imagery furnished useful information 
on tonal variation and texture. They were particularly useful in the delinea- 
tion of trend and shape of water bodies. These information when plotted, 
brought up patterns which significantly aided in mapping, paiticularly in the 
classification of mapable units. The satellite imageries (Landsat 1 and 2) of 
the area in black and white of bands S and /, and in colour of bands 
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4, 5 and 7 were studied at dilTcrciit scales. Also examination of film posi- 
tives (70 mm) of the four bands (4, 5, 6 and 7) in the Additive Colour 
Viewer (used in EROS data Centie. Sioux Falls, SD, USA) and of diazo- 
prints of the film positives (9''x9") of those four bands were carried 
out. 


2.10.2. .A black and white print of LANDSAT 1 imagerx’ No. E-1176- 
03553 of band 5, taken during January 1973 is shown in Figure 15. It shows 
some of the characteristic features of the area under study such as tonal 
variation and drainage patterns. It has been found that tonal variation and 
texture distinguished the present day drainage from disappearing and nearly 
extinct drainage. In geneial, line textured poorly drained alluvium, which 
is mainly clay, gives dark tone while coarse-grained well-drained alluvium 
consisting of silt and sand gives a lighter tone. This is an agreement with 
the observation made by Martin in Missauri, U.S.A. Thus in the Brah- 
manbaria-Noakhali area, grey tone probably lepresents predominantly clayey 
soil {male mail in Bengali), lighter tone, loam {ihash mati), and the lightest, 
sandy soil {bola nuiti). 

2.10.3. The grey lone is restrirted along and at the confluence of some 
streams and may represent comparatively moisiy land, and the lightest tone, 
restricted to older and drier stre;;m beds having sand splays" over both 
banks. The gieyness cf the soil may also be relative to its moisture 
content. Even where loam has a p eciable moisture coatent. a grey 
tone appears but when diy, it gives a lighter tone. Thus grey tone 
has developed in soild consisting of silty loam and loam in the western 
part of the area compared to clayey soil in the east or south. Here, the 
grey tone is due to higher water retention capacity possibly because of the 
presence of a haidpan at depth. 

2.10.4. A roughly elliptical area, spreading E-W between west of Chaud- 

dagram to Matlab Bazar, rather bulging in the sout-west of Barura has a 
significant darker tone on the LANDS.AT imagery. The cau^c of the 
darker tone is i\ot clear. Studies of the soil and present day drainage maps 

of the area have not given any t:lue. The dark tone may be because of 

moisture darning due to the presence of a haidpan at depth or caused 
by a southern tilt along the northern margin of the area (Paranpiir-Lalniai- 
Mangichu Nadi) whereby water passage below the surAtce is somehow 
obstructed. 

2.10.5. The older courses of streams can be delineated following the 
trend of settlements (homesteads and tree plantations) soils and vegetation. 
In most cases, the localization of present-day settlements follows the trend 
of the old levels lying beside the older courses of rivers and along tnc 
scars left by the meandering streams. 

2.10.6. Thus the settlements are linear along the levels of the dead 

and dying rivers, and this lay-out persists through later times, even though 
no river exists. The former courses of the rivers can be idenlilted by the 

linear orientation of the remmants of traces of old couts*.s, bils (lakes) 

and swamp, ox-bow lake and out-olT meanders. These features when iden- 
tified on the sp.ice imageries and Uw.ial phoiogrpahs, have aided in the 
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identification of former drainage channels. Study of the delineation of 
the older channels and their relation with the presentday courses ol nearby 
streams has helped in suggesting a sequence of drainage ol the area. The 
ievecs are comparalivelv built-up areas on the banks ol rivers and are 
linear in pattern. The> are built by sedimentation when the rivers are 
in spate overflowing the banks. 


2.10.7. Mapping with imagery of selected areas in Chittagong, Chittagong 
Hill 'Tracts, S>lhet and Dinajpur'havc also furnished additional information 
for incorporation in the geological maps of ihese areas. 


2.11. Surface Water Distribution and River Course Monitoring: 

2 11. 1. The comparison of Landsat imageries of dilTcreni months show 
ihe seasonal distribution of surface water. Systematic studies of the inven- 
tory of drv season surface water in the River, haor and bil ateas will help 
in irrigation planning. This study was initiated, but could not be done elTec- 
tivelv because at picscnt the Landsat imageries arc received Irom NAS.\ 
at least tltree 'four months a ftei the satellite passes over Bangladesh. Thus thcic 
is a delav between the date of acquisition and date of ground truth measuic- 
ments. ibis delay makes the observed features look dilTcrcnt when data 
analvsis is attempted. For such a case .cal-timc data is required. Since 
Bangladesh is not only intcicsted in the optimum utilization of her water 
lesoiircc but also its proper management and control, analysis of CRTS 
data will yield many positive indications to the \yatcr resources manage ment 
actiNilics in the country. So collection ol leal time data through a ground 
receiving station in the country is necessary. The situation will surely 
improve with the establishment of a Satellite Ground Station in the coiintiy. 


■*11.2. Landsat imageries have also been used to correct maps ol 
river' couises. Courses of the rivei Bhairab noai Khulna, .lamuna 

neai proposed .lumiina river bridge site, Sitalakhya near Kaligongj. 
Karnafuli in Chittagong and Chittagong Hill Tracts, etc., have been 
studicl and manv cartographic changes have been noticed. The navigation 
routes in the Halia Channel, Shahba/pur Cianncl and Tetuha channel 
down to deep set ha\e also been studied using LANDS \T imigjs. Ce i- 
tinuoiis observation of these channels and othi;r river courses for delineating 
safe navigation is being envisaged. 


M1.1. Studies of l‘adma and .lamuna river has been c.arricd out in 
synoptic perspective to get the latest nositio.i of the river courses and the 
seisonal variation of warer width in these rivers. A lapanese firm engaged 
in Jamima bridge feasibility study used LANDSAT images study the 
seasonal fluctuations of the beds of .lamuna river for selection of a proper 
site for the bridge. Sequential study of images of Padma river near Hardin- 
age bridge showal appreciable variations in water flow through the riyei 
since 1^75 only qualitative observations were made. Ouantit.itivc estimation 
is possible and may be undertaken in fiiluro. 


owgtnm; paw- ® 
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2 12. Development of laboratory farllities and technical capabilities: 

2.12.1. ERTS (LANDS AT) Centre is now equipped with photoeraohic 

reproduction and enlargement facilities for black and white pictures. Seftingup 
ot a colour photo laboratory has also been envisaged during the next one 
>ear. Four sets ot Diazo Printer and Developer have been installed foi 

producing talse colour composites of different bands of LANDS AT imageries 

A^rffi nhnrn Processed locally and are used for various sfudies! 
Aerwl photographs ot vanous test sites are being collected from the Survey 
oi Bangladesh and stored in appropriate storing facilities developrd in the 
antre. Interpretation of these photographs with mirror stereoscopes is 
being earned out in the Cen:re. For transferring of details both from 

satellite images and from aerial photo^aphs, a Zoom Transferscope already 
installed in the Centre is being used. Cartographic enlargements can be 

made using a plan variograph available in the ERTS (LANDSAT) certre 
A multispectral additive viewer and a Density Slicei with digital attachme^^^^^ 

Bangladesh LANmAT all these equipments installed, the 

Bangladesh LANDS AT Centre will become almost self sufficient to carrvout 

many reserach and operational studies using LANDSAT data. ^ 

2.12.2. Bangladesh ERTS Programme started with only a few trained 

pei;sonneI, some of the , ERTS Task Force members have sIL £ 

trained up t^o handle and interpret the imageiies. They are also now canable 
of using the instruments already installed. Available technic?! capabSities 
arc being expanded through visits and contacts of investigator^ t^ diff^renJ 
user countries where capabilities have already been developed Some nf fhl 
investigators have also attended short training seminars and 
organised by UNDP and other international agencies. Further training of 
investigators in diflerent institutions in user and producer coumHes h?rbeen 
planned and will soon be started. It is expected thni wirh i ■ 

Ihe first phase of the Bangladesh ERTS Programme^ whieh^wHUnrfn^WS 
group of trained investigators wilt be avaitabte in Ihe country to indwendeml' 
run the second expanded phase which includes the estabfishment orS n- 
ground station and regionalization cf Bangladesh facilities for ESCAP zone 

2.13. Seminars and Training: 

2.I3.I. It may be interesting to note that when Bangladesh LANDSAT 
programme Nv^s first approved by Government in 1974, the LANDSAT 
enthusiasts had to stiuggle hard to explain many basic facts nKmif iti' 
technology to the Government and even to^anf acilSn. '' ‘T 
country. It was then felt necessary to generate interest and c?m rnw? 
in the country in this new technology.^ To fu fi Th L obiecii^c 
on Remote Sensing, the first ever h Id in the coLtry on 
organised in January, 1975. In all 82 technical delc^itcs fJom all-over Th" 
country participated The crowded opening session w?s aUend^ b^ well 
^er 8(X) persons. In six technical sessions. 22 resolutions were adon rd 
The seminar generated quite a bit of enthusiasm in the LANDSAT ^Pm 
gramme in the country. The proceedings of the semimr k 

The rcsiir is that Z 
is B Widely known ^nH -i ^ inc 

in the country and with LANDSAT Centre already establishlS and^'^^ffi^’jS 
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and with the satellites about to become operational, Bangladesh rnay 
lake a leading part in the woild for the utilisation of LANDSAT data in her 
resource planning and resource development activities in near future. 


13 2— Investigator from Bangladesh ERTS (LANDSAT) Programme 
participated in national and international seminars and have present^ 
Upers on the activities of ERTS Progiamme in Bangladesh. Some of the 
investiealors have delivered lecuucs and distributed prepared lecture-notes 
on Remoh* Sensing Technology in the pest giaouate classes of the llriversi- 
ties This has added enthusiasm in the subject and the curnculam has been 
expanded to include Remote Sensing and Satellite surveying in regular cours^ 
ii, the post giaduate studies. Bangladeshi investigators have also presented 
speeches lectures, slide shows on Remote Sensing and Satellite surveying in 
some meetincs of social, scientific ana cultural organisations. The Principal 
Investigator and othtr investigators have paiticipated in television and radio 
programmes to explain this now technology, its utility in the country s 
development. 


'>13 3— A two day seminar 'workshop on Remote Sensing and Satellite 
surveying was organised bv Banglaoesh ERTS (LANDSAT) Programme in 
Dacca on July 1 and 2, 1977. Di. Z. D. Kalensky, Research Scientist, Forest 
Management ‘institute,’ Environment Management Service, Ottawa, Canada 
was tlic Principal Speaker. This was principally organised as a training 
Seminar/workshop for the members of the Task Force ot the Bangladesh 
ERTS (LANDSAT) Progiam.mc Put officials froni concerned Government 
Department and Autonomous bodies also participated in the Seminar/work- 
shop. 


•) 13 4 —Bangladesh ERTS (LANDSAT) Task Force assisted USAID in 
organising the ATS-6 demonstration programme in Dacca on 2nd August 1976 
Principar Investigator and two Chief Investigators also participated in the 
progran'.me which was Telecast in closed circuit T. V. at Dacca, Chittagong 
and Mymensingh. The Principal Investigator, in fact, exchanged words with 
his counterparts in USA through this demonstration project. 


2.14. Expert services : 

2,14.1 —Mr. F. Z. Kutena, UNOTC expert attached to Water Develop- 
ment Board pioneered the introduction of this new technology in the 
country In fact the initial planning, organisation, studies, interpretations, 
and ground truth missions were planned and performed under his expert 
guidance The first images from NASA was received through him; he also 
built up a library on Remote Sensing with literature collected by him. The 
first iniagc interpretation was done under his guidance and the first ground 
truth mission in a helicopter was done on 7th February 1973 under his 
leadership He also advised in the planning and Programming of the first 
National Seminar on Remote Sensing and Satellite Surveying held in January, 
1975 and also participated in the seminar with presentation of a paper. 

a 14 a —Dr Norman H. MacLeod, Director, Earth Resources Development 
Rcsearch^institute (ERDRI), Washington. D. C. formerly a Professor lu the 
American University of Washington and a NASA medal winner for exceptional 
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scientific achi^’cnienf, was available in Bangladesh for a short term consultancy 
of two months from 8th December, 1976 to 8th Februaiy 1977. During 

I'DTc made valuable contribution to the Bangladesh 

LKlb I rogramme by imparting training to the investig-atois in setting the 
laboratory and the equipment and also in planning the future activities. Ho 
also participated in a ground truth mission on 21-22 January, 1977 in the 
Meghna estuary which was synchronised with the LANDSAT pass over the 

Chairman of the Task Force and members of the 
task roice walked on newK' emerging island in the Meghna cstuarv which 
was picdicoted by them as possible land accretion two years back. At Dr. 
MacLeod s personal initiative NASA took photographs of the area at the time 

tht team was visiting the island. This image will be subjected to detailed 
study soon. 

* completing his short assignment Di. Macleod went back 
to USA, but he continued to work for the programme in USA with support 

n Kome who are the implementing agency for the Bangladesh 
ER IS Programmes UNDP component. He arranged selection and orderin*^ 
of equipment and feasibility of training facilities for Bangladesh investigators". 

• returned as long term adviser to the programme 
in September 19/7 and since his ariival, his liasion with UNDP. F.AO, 
NASA and other international agencies has been found to be useful in the 
smooth implementation of the programme. 

j 1 9 ’ University of Guelph, Canada visited Bangla- 

desh in 1977 as a short term consiutant under an IDRC research grant to 
Bangladesh LANDSAT Prog ammo. Dr. Pretz assisted LANDSA"T Task 
Force to prepare a comprehensive plan for the studies of the watershed 
areas in Chittagong Hill Tracts to find the rate of siltation in the Kama- 
full hj^dro-Liccti ic rcsoivoir, nnd surfuco wutor ccolojjicnl studios in the west 
and south west Bangladesh. 

2.14.6. Dr. R. A. Pacheco, a Remote Sensing Specialist from the 
Remote Sensing Unit of FAO, Rome was available in the country' for 
three weeks in Septembei /October, 1977 as short-term consultant 
Dr. Pacheco assisted the Task Force in tiu. stralilieition of all ih: sixteen 
Landsat formal that cover Bangladesh and also helped in the selection of 
a number of test sites for future observ.ition and eround truth. Ho also 
de’iveied lectures to the Task Force on ground iriith data collection and 
landuse planning. Dr. Pacheco's short visit was extremelv useful to the Task 
Force merribers. 

2.14.7. — A team of exports from the Environmental Resuirch Institute 
of Michigan (ERIM), USA was in Banglaoesh from October 2'»-November 
11, 1977. The team was led by Mr. F. C. Polevn, ERIM's Research Engineer 
and an expert on Ocean Bathymetry. The visit was in connection with the sub- 
contmet component of the FAO/UNDP project for Bamd.’desh ERTS 
(LANDSAT) Programme which has been awarded to ERINL This sub- 
contract envisaees mapping of the coastal land accretion in Bangladesh 
winter crop estimation and also on-the-job training of the ERTS invesdgators 
in Bangladesh and in USA. The team organised a half a div lecture pro- 
gramme on the Satellite Remote Sensing and its application on 2nd November 
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1977 which was participated by members of the Task Force ami participants 
from user orcanisations. This was a useful introiliiction tor all the Task 
Forex membe'i-s. I'he ERIM team then split up into three groups. Mr. 
Harvey Waqner, a Research Associate and ex^vii on computer processing was 
assignat to" look into the Statistics Division’s computer IBM 360 '30 to pre- 
pare a demonstration programme for BangUulesh investigators at Dacca. In 
two week's time, he succeeded in training the computer to take a demonstra- 
tion procramme with Landsat (ERTS) Tapes. A second gioup consisting 
of Mr. font Wagner, a Gee'morphologist, Mr. N. Roller, a Forestry Remote 
Sensinc expert and Dr. B. Haack, a (3eographer went to ground truth 
mission in and around Dacca with the Agriculture and Cartog.aphy group 
of the ERTS Task Force. The thiru group with Mr. F. C. Polcyn went to 
the coastal area of Bangladesh in Fisheries Department’s Research Vessel 
‘Maach Ranga' and cairied out ditVerent oceanographic and bathymetric 
measurements in the Bay ot Bengal. The team took measurements and 
collected samples at ditTereni places recorded by Decca readings on board 
the vessel and went down to a latituoe of 21’ I3V which coincides with the 
10 fathom lime. The visit was also synchronised with pjisscs of the l.AND- 
SAT over the areas between 4-7, November, 1977. The team also visited 
Sundarbanson 7th November 1977 where Mr. N. Roller, the forestry and 
wildlife expert joined. A test ground truth survey on forestry sampling was 
carried out in Shela block of Sundarbans. The data collc'ctc'd by these teams 
will now be analvsixl both at Dacca and at ERIM Py Bangladeshi investiga- 
tors under the guidance of ERIM's experts and will result in a number of 
maps and Plow" up computer print out that will be useful tor country’s 
agriculture, water resources and forestry planning. 

2.15. Distribution of F.RTS Data: 

Landsat data are available to the participating agencies thiough the 
investigators assigneil to the programrne. LANDSAT Data are also supplied 
to other user organisations whenever it is required by them, fhe following 
organisations and agencies have receiveu L.ANDSAT imageries Irom the 
LANDSAT Ccntic:- 

(1) Department of Geography, Dacca University for course work and 
i esc arch. 

(2) Department of Geogiaphy, Jahangii Nagar University, for course 
work, research and USAID/ERIM Project. 

(3) Department of Water Resources Engineering, University of Engineer- 
ing and Technology. For course w'oik and research. 

(4) Petro-Bangla (oil exploration corporation) for |X)ssible use in oil 
exploration. 

(5) Directorate of Land Records and Siwveys for use in settlement 
mapping. 

(6) Museum of Science and Technology for display and records. 

(7) Special studies Directorate, Water Development Board foi studying 
surface water distribution. 
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(8) Forest, Fisheries and Livestock Division, Ministry of Agriculture 
for identification of international boundarv in the Bangladesh-Burma- 
India border. 

(9) Ministry of Foreign Affairs and Bangladesh Inland Water Transport 
Authority for base line map of Bangladesh. 

(10) Commonwealth Human Ecology Council-Bangladesh (CHEC-Bangla- 
dtsh) for case studies. 

The images supplied were all reproduced in the ERTS (LANDS AT) photo 
laboratory and was ciistiibuted free of charges. 
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3. NATIONAL SUPPORT 

3.1. The Goverament of Bangladesh approved the scheme for ERTS 
Programme in June 1974 with an estimated total cost of Tk. 24*88 lalch 
(Foreign exchange component Tk. 13*66 lakh). This was 
1975 and approved in August, 1976 with a total cost of Tk. w*87 lakh 
(Foreign exchange component Tk. 61*22) for four ve.ars 
1977-78. The expenditure incurred up to June, 1977 is Tk. 15*20 lakh, ihe 
allocated budget provision for 1977-78 is Tk. 9*00 lakh. 


3.2. At the initial stage of the programme, when there was no fund, 
no oftice, no manpower and no equipnient or materials, the scheme w'as run- 
ning at the support of the participating organisatioi-s. B.angladesh Atomic 
Energy Commission provided manpower, ottice space and all other 
facilities. Forest Department also_ provided manpower, materials etc^ The 
support leceived from other oiganisations like Ministiy of Planning, ^ Science 
and Technology Division, Water Development Board, Plant Protection De- 
partment, Survey of Bangladesh, Fisheries Department, Geological Survey, 
etc., are worth mentioning. 


3.3. Bangladesh Embassy in Washington has throughout the period given 
constant support to the programme. Mr. S. R. Karim, Economic 
Bangladesh Embass>, Washington has jointly signed the agreement with NASA, 
along with Piincipal Investigator for receiving ERTS im-ageries from NAS.V 
All correspondence with NASA and EROS Data Centre is rommimicated 
through him. He is actively persuing corrtspondances with NASA and other 
agencies in USA. 
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4. INTERNATIONAL COLIABORATION 

4.1. UNDP is providing external assistance for this scheme with 

the executing agency. The initial commitment of LNDP for US S 220, (W 
has been increased to US S 469,150. A.n approixmatc amount of S 100,000 
has been spent by UNDP/FAO for the schemes up to June 1977 in the 
form of equipments, materials, short term consultancy, seminar participation 
etc. The major part of UNDP contribution is likely to be spent during 
this year and next year. 

4.2. NASA of USA has supplied LANDSAT Data to Bangladesh Landsa^ 
Programme free of charge through EROS Data Centre since 1973. So far 
US $10,000 have been spent by NASA for Bangladesh imageries. A request 
for another S 20,000 for Landsat imageries has been made to NASA. This 
amount may be deposited in the Bangladesh account with the EROS Data 
Centre and the Landsat imegeries will be ordered from there. 

4.3. International Development Research Centre (IDRC) has awarded 
Bangladesh a grant of S 1,31,900 for special studies using Landsat imageries 
and ground truth obser\ations. Dr. D, G. Protz of University of Guelph, 
Canada visited Bangladesh in 1977 and prepared a comprehensive plan for the 
studies of the watershed areas in Chittagong Hill Tracts to find the rate of 
siltation in the Kamafuli hydro-electric reservoir and also surface water and 
ecological study in the west and south west Bangladesh. This programme is 
likely to start in full swing from Februarv. 1978. 

•1.4. IBRD is likely to support a programme for preparation of degitised 
colour land use map of Bangladesh using Landsat imageries. A project for 
a grant of US S 2,25.000 has been sent to IBRD through ERD and is now 
under correspondent. 

4.5. A package programme for training of LANDSAT Task Force members 
was prepared in 1976 and sent to USAID through ERD. This US $ 170,000 
package is now under consideration and if approved will provide different 
level training to the investigators. 

4.6. With all these international collaboration Bangladesh ERTS (LAND- 
SAT) Programme is likely to develop its full capability in the use of Satellite 
Remote Sensing Tcchnolog> which is a new scientific too! for resource de- 
velopment. 

4.7. International Commitments; 

4.7.1. ESCAP intei -governmental meeting on Remote Sensing ana Satel- 
lite Surveying of the Economic .ind Social Commission for Asia and the 
Pacific (ESCAP) was held at Bangkok fiom 7-13, June 1977. The meeting 
was participated by 134 delegates from fifteen ESCAP member countries and 
six international oigam.sations. Dr. Anwar Hossain, Principal Investipator 
Bangladesh ERTS (LANDSAT) Progiamme and Chairman, Bangladkh Sic 
Energy Commission was the leader of a five-member delegation from Bangladesh 
He was elected as Chairman of the Technical and Drafting Committee of 
the meeting. 


4 7 2 The meeting discussed latest development in the ESCAP countries 
in the ’field of Remote Sens.ne and Satellite Surveying. The concept of rc- 
eionalisation of country facilities, research and development activities m the 
field of Remote Sensing and Satellite Surveying and Training Programmes and 
proposals in the field were discussed. 

4.7.3. Bangladesh’s favourable geographic position for a regioiul group'd 
receiving station has been strongly projected in the meeting, ^ngladesh 
also offered to host a regional centre for Remote Sensing and Satellite 
Surveying for the ESCAP Countries in Dacca. In the field of regional train- 
ing progFamme, Bangladesh offered i.o extend the scope of 

shop in Remote Sensing to be held m Dacca m December, 1978 to ESCAP 
to sponsor thw same for regional participation. 

4.7.4. Bangladesh’s proposal lor the research and development in the 
field of flood forecasting and water resources management, and coastal zone 
monitoring using Satellite Remote Sensing Technology was adopted in the 

meeting. 

4 7.5. The meeting also discussed and adopted Bangladesh s proposal 
for the strengthening of activities of the ESCAP Secretariat to ensure pro- 
gressive sharing of experience and knowledge in the field of Remote Sensing 
and Satellite Surveying in the region. 

4.8. Twelfth International Symposium on Remote Sensing and Satellite Surveying 

Environmental Research Institute of Michigan organise 

tional Remote Sensing Symposium once every 18 months. Since the Eleventh 
Symposium, it has been decided that to make this symposium international m 
all respect including the organisational aspect, every alternate symposium wil 
be held outside Michigan. Accordingly ^RIM sent out offer to 
interested organisations in different countries including Bangladesh ERT^^ 
tLANDSAT) Programme in late 1976. Since Bangladesh ERTS (LANDSAT) 
Programme was then not equipped to host such a big international 
it was not possible for the progranime to become the host. Philipmes offer^ 
their willingness to host and Manila was seleaed for the venue of 
Symposium to be held in April, 1978. The XIII Symposium will be held 
in Ann Arbor, Michigan in October, 1979. Bangladesh is now developing 
her capabilities and it is expected that she may be 

Symposium to be held in early 1980. Principal Inve^igator, Ban^adesh ERTS 
(LANDSAT) Piogramme has been included m the 

the Manila Symposium and he may propose to the Organising Committee 
Bangladesh’s desire to host the symposium at Dacca in early 1981. 


OR POOR QOAUTTt 
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5. INDICATIVE FUTURE PROGRAMME OF ACTTVITIES 

5.1. Introduction: 

Bangladesh Earth Resources Technology Satellite (ERTS) now called 
Land^t Programme will be an essential supporting programme for the pre- 
paration of long term perspective plan for Bangladesh for its natural resouices 
development in different economic sectors or the country. The main user 
se^ors are Agriculture, Forestry, Water Resources, Cartography, Fisheries 
and Oceanography, Instrumentation, Geology and Meteorology. This pro- 
grainmt aims at the development of capabilities to use space and remote 
sensing technology for inventorying natural resources and monitoring the 
natural hazards like cyclones, floods, storm surges, etc. in the country. The 
overall objectives of the various sectors of the EkTS Programme is summarised 
below: — 

5.2. Agriculture Sector: 

(1) To study the Land types and soil Characteristics. 

(2) To study the cropping intensity and cropping pattern. 

(3) To resolve and develop indentification keys for major crops, c.g., 
rice, jute, sugaicane, wheat, potatoes. 

(4) To determine the cultivated area for each species of rice, jute, sugar- 
cane and other crops under multiple cropping pattern. 

(5) To determine refined crops calendars for various important crops in 
different of the country. 

(6) To estimate yields and production of major crops. 

(7) To locate and estimate the extent of crop damage by natural pheno- 
mena such as flood, draught, disease, pests and weeds so that reme- 
dial measures can be taken. 

5.3. Forestry Sector : 

(1) To c.stimate the present and future forest production ofthe Sundar- 
bans. 

(2) To identify the changes in the coastal oelt for natural afforestation 
purposes. 

5.4. Water Resources Sector : 

(1) Mapping of inundatco areas and sand deposits on cultivable land. 

(2) Studies of salinity distribution. 

(3) Dry season surface water inventory. 

5.5. Cartography Sector : 

(1) The cartography programme in Bangladesh is designed to prepare 
up-to-date topographic maps of the country with the help of ERTS 
imagery. In addition, vari.nus types of thmatic maps of the whole 
of Bangladesh will be produced as a co-ordinatoi programme of 
other individual units of Bangladesh ERTS programme. 
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5.6. Oceanography and Fisheries Sector : 

(1) To determine the effectiveness and reliability of ERTS data significant 
to fisheries, both inland and marine waters. 

(2) To determine the feasibility of using remote sensing cata in locating 
the schools of fish and prawn in inland and maririe water. 

(3) To find out the usefulness of the remotely collected environmental, 
ecological and res'^uce aata for improving the harvest and manage- 
ment of important commercial species of fish and prawn. 

5.7. Instrumentation Sector : 

(1) S creening, selection, reproduction, storage ana retrieval of ERTS 
data received from NASA. 

(2) Operation, maintenance, repair and calibration of instruments used 
in Bangladesh ERTS Programme. 

(3) To store the standard spectral signatures of our important crops such 
as different varieties of i ice, jute, sugarcane, potato, tea, tobacco 
forest tvpes and also free water surface and water depths to be pre- 
pared from study of the reflectance characteristics by individual 
sectors. 

(4) To process and reproduce remotely sensed data by both manual and 
computer methods in collaboration with other sectors. 

(5) Timely distribution of ERTS data to individual users. 

5.8. Geology Sector : 

(1) To identify gross lithological/formational division. 

(2) To delineate broad structures in the northern and eastern parts of the 
country. 

(3) To study the changes in the rivei channels in selected areas. 

(4) To identify and classify drainage patterns. 

5.9. Meteorology and Atmospheric Research Sector : 

(1) To investigate the utilisation of satellite imagery for meteorological 
observation with the objective of augmenting existing cyclone studies 

(2) To study cloud dynamics using satellite imagery. 

(3) To forecast crops using meteorological and satellite data. 

(4) To eliminate atmospheric efl'ects on ERTS data. 

5.10. In addition to the above sectoral activities, the following specific 
projects will be undertaken iointly by the Task Force members in colla- 
boration with other national and interna* ional agencies : 

(1) A colour land use map of Bangladesh to be prepared by using com- 
puter Compatible Tapes (CCT). 
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(2) Study of Karnafully reservior and its watershed in Chittagong Hill- 
Tracts. 

(3) Study of surface water in the lower Ganges Basin for development 
of dry season water resource for irrigation and land use. 

(4) Study of the salinity intrusion in the southern and Western parts of 
Bangladesh. 

(5) Preparation of a crop inventory of specilic lest sites in Bangladesh. 

(6) Preparation of maps showing cropping pattern ana intensity in the 
coastal belt. 

t7) Study of the land accretion phenomenon in the Bay of Bengal. 

(8) Study of causes of floods & assessment of damages. 

(9) Formulation of Regional Programme To- water resource manage- 
ments and Flood studies, 

(10) Monitoring of coastal zone and inland river courses and exploration 
of marine and fish resource of the country. 

( 1 1) Co-ordination with aerial photography project. 

(12) Development of photo-interpretation laboratory including colour 
photo labs. 



6. FUTURE PROJECTIONS. 

6.1. To accomplish the fuluie activities, it is pre-requisite that LANDS AT 
imageries are available in the country continuously. It will, however, be 
dilVicultto get LANDSAT imageiios continuously from NASA due to limita- 
tion of Tape Recorder capacity in the satellites. Moreover, NASA will pri- 
marily rely on direct transmission in future satellites. As such, a satellite 
ground station is required in Bangladesh urgently. The main purpose of this 
ground station will be to receive data Irom both resource saUllites and 
meteorological satellites, ihe real time data that will be received froni the 
ground station will bo used in monitoring the country s^ economic activities 
specially in the agriculture and water resources sectors. The resource satellite 
data when combined with more synoptic meteorological satellite data, also 
received through the ground station on real time basis, will also help in 
improving the National Storm Warning Service. The scope of this satellite 
ground station may be extended in future lor advanced satellite systems like 
LANDSAT-D, Seasat, Heat capacity mapping Mission (HCMM), Metsat 
(TIROS-N and Geostationary), etc., introduced by NASA/NOAA of USA 
and such organisations of other countries. 

6.2. With these points in view, a scheme has been prepared by the 

Bangladesh LANDSAT Programme with a total estimated cost of Tk. 17 
crorc (F.E.C. Tk.l2 crores). I'his scheme ks an expansion of the Bangladesh 
ERTS (LANDSAT) survey programme which is an approved on going pro- 
gramme. This expanded programme envisages setting up ol a National Re- 
mote Sensing Centre that will be equipped with dual purpose ground receiv- 
mg station and attached laboratory facilities for processing and distiibution 
of satellite data. In this expanded scheme of the Bangladesh ERFS (LANDSAT) 
programme the approved scheme lor the expansion ol the Space and 
Atmospheric Research Centre (SARC) of Bangladesh Atomic Energy 

Commission has been integrated. The combined scheme is scheduled to start 
from July, 1978. To operate these expanded programme as truly independent 
scientific activity, it has been proposed in the scheme to set up an organiza- 
tion known as Space Research and Remote Sensing organisation (SPARRSO) 
which will be an autonomous body to lur. the Space Research and Re- 

mote Sensing activities in the country. The organizational structure of 
SPARRSO is shown in Appendix 111. In the first meeting of the reconstituted 
National ERTS Committee held on 12-10-1977, this scheme has been r^- 
•ommended for approval. Earlier Bangladesh Atomic Energy Commission 
has offered space for establishment of SPARRSO in its Savar complex site. 
Science Adviser to the President has also examined the scheme and the details 
in the scheme have been incorporated as per his suggestions. The scheme is 
now awaiting formal approval by the Government. 

6.3. With the satellite receiving station and ancillary facilities installed 
under this arrangement and with trained manpower available undei the 
programme, Bangladesh will be in a position to host a Regional Ccntie 

for Remote Sensing and Satellite Surveying at Dacca. The proposed Regional 

Centro can be developed into a research-ar/n-training centre for satellite re- 
mote sensing investigations in the region. Bangladesh has also a great 
geographical advantage in claiming for such a regional remote sensing centre. 
It IS virtually at the centre of a large number of ESCAP countries. A 
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standard ground station located at Dacca will cover all these countries, partly 
or fully and will offei the highest number of country coverage as compared 
to any other country of the region. With financial assurances available 
through the scheme “Bangladesh HRTS (LANDSAT) programme phase II” 
for establishment of ground station and ancillary facilities for International 
Standard Remote Sensing Centre in the Country, Bangladesh may offer to 
ESCAP its facilities for establishing a Regional Remote Sensing Centre at 
Dacca. Since the concept of regional centre for Remote Sensing and satellite 
surveying is now under review in ESCAP an early implementation of the 
‘Bangladesh ERTS(LANDSAT) Programme Phase-11 is most desirable. 

6.4. Bangladesh is a young country, but determined to develop its 
scientific and technological potential for the exploitation of her natural re- 
sources for the welfare of her people. The proposed SPARRSO will provide 
facilities to obtain real time data from satellites that will be usi "ul to achive 
this national aspiration. With regionalization of SPARRSO facilities, 
^ngladesh will offer to the countries of the south and South-East Asian 
region real time satellite data of their country for the purpose of inventorying 
their natural resources and monitoiing the natural hazards. Establishment 
of SPARRSO will thus b„ a major first step in developing Bangladesh's 
national capability in offering scientific and technical co-operation to the 
neighbouring countiies of the ESCAP region. SPARRSO will thus become a 
symbol of Bangladesh's scientific and technological advancement. 


miU.UHJRVl’IlY 

The following papers articles 'reports have Iven published priKCSscd during this peiiod— 

1. rechnioil Aspects of KRTS Programme hy l)i. ANWAR IIOSSAIN, l'J72. 

2. laind use and land accretkm map of Stiath-l-iasieni part of Uangladi-sh hy M. U. CHOL'DHURY, 1973. 

3. Remote Sensing of Natkmal resources of llangladesh through KRIS Programme hy M. R. CHOUDHURV. 

197.3. 

4. ERTS Air Platform Servey of sundarbaos using helicopter hy M. U. ClIOUOlU RY, 1 >7. . 

5. First ERTS nwsaic map of Hangladi-sh hy M. U. CHOL'DHURY, 1974. 

fr. Application of ERl'S Pnntramme in Bangladesh hy M. A. II. PRAM.ANIK. 1974. 

7 Application of electronics in KRIS Prognimme /.r 

SVtniwiuni held on April 24-27, 1974 at the Atomic bnergy Centre. D.uca. 

8. Economic uses of Satellite's />.»' Dr. ,\. M. C HOLDHL RY, 1971. 

9. Cydooes ill Banglade-sh hr Dr. A. M. CHOUDHURN, 1974. 

10 ERTS image Formats on Bangla.Ie'sh hr INTFRPRl l A HON fbC HNIQUKS DEVELOPMENT 
SECTOR. 

11. ERTS-I global ecneruge calendar hr M. .A. H. I’R.AM.ANlls. 

12. interpretatkm of AP I and KR IS data hr Dr. A. M. C HOUDHURY . 1974. 

13 Notes for symposium on KRTS held In the Pl.mning ( ommi^sion of (ioyernmeni of liangladesh on 
7th March |974 hr MR. I . /. KUTI NA. 

14. N.ASA project propeeail for Inyestigati.ms using diMa from the luirth Re-sources Technoknty Satelite 
(ERTS-B) submitted hr Dr. .ANW.AR HOSS.AIN. Piimimil hiusiigiitor, . •>, 

15. ..r - I nollCHURV. Scpl.-Oclobc,. 

1974, UN ESC.AP Seminar (Bangkok). 

16. Remote Sensing in Banglade-slt h.r M. U. I HOUDHURY. Sepl.-tMolcr, 1974 UN 1 SCAP Seminar 
(Bangkok). 

17. Report on the- I NESC AP Seminar on nppto.ion of 

mmt held in Bankok in Sepi -OctolKr 1974 hr M. U CHOUDl.tKV. 

18 Application of Remote Sensing Technology to Natural ReM.uree^s Deyelopme-nt in Banglade-sh hr 
M. ABU B.AK.AR, Sept.-OctoKT 1974 UN I SC .AP Seminar (B.ingkoki. 

19. SOI.IK lk.91 l»..l.ta «lil. l«l»«.l«, /.. l>r. ,S. M. UIODOMURV. ntesemeJ >1 Hk P^c 

Seminar, Dacca, Nirvcmber, 1974. 

20. .Applicatkm of KRTS Programme in Bangladesh hr Dr. .ANW.AR HOS.S.AIN. 

21. .An introduction to mathematical approach to F.RTS data interpretation hr Dr. A. M. CHOU- 
DHURY, January, 1975. 

22. Atm.«pheric effects on KRIS data hr Dr. A. M. t HOUDHURY . January. 1975. 

23. Remote Sensing in .itmospheric research hr Dr. A. M. CHOUDHURY, January. 1975. 

24. ERTS Data products and repreiduction techniques hr M. .A. II. PRAM.ANIK. January, 1975. 

25. A television talk .m • Remote Sensing" hr Dr. ANW.AR HOSSAIN on 18th January. 197.5. 

26. A television talk on satellite surveying hr M. U. CHOUDHURY on 18th January. 197.5. 

27. A Radio talk on "applicalion of Rem .e Sensing in Vgricnitiirc" hr Dr. A. M. t HOWDHURY. on 
15th January, 1975. 

28. photo interpretatkm in (ieology hi H.ASSAN I ARUOUF, January 1975. 

■•9 Place of .Aerial photograph and KRTS imagery in Banglad.-sh Soil Survey hr M. R. RAHM AN, January, 

1975. 

30. Aerial photo interpretati.m and coastal morphologv hr Professor M. I.I IIOUDHURY, January. 1975. 
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Somenutc^ on F.RTS— Naliomil |‘roKriimine for J RTS -Symposium in IXian Ml./. KLUl'ENA. January 
1975. 

ERTS inuiKcr.s utilisation in Itanpladcsh hy M. L'. C'HOL'OIIL RN , January l‘>75. 

\pplicatiim of Rcnwtc Soasint: in .Vjjriculturc in »an«lmli‘sh h\ Dr. ,\NNN ARl'l A/IM aiul QUAZl 
r.AI .\ZZAL HUSSAIN, January 1*^75. 

ERTSapplicatnms.m IlydroloKv M SVI D MOHIUDDIN MANSUR. January. IW. 

Fishcficii rcst»urci>s of Uan«ludi>sh and application of Rcnnitc Scnsinu to Fisheries hy MAIIMMEU 
AH‘'ANULLA11, January. 1975. 

Ramotc Seasinp with FRIS applied to Water Ressmrees in Hanuladesli hv MUSI Al IZUR RAHMAN 
TARAI DAR. January, 1975. 

•Aerospace reeonnaivsance and phottnjraminctry h\ Wing Uomnicndcr .A. k. M. MATIUR RAHMAN, 
January, 1975. 

I’hotimramnietry and its utility hy NOOR MliH.AMMF-D MI.AN. January. 1975. 

Introductory note on phoUmraninietvy by S.AI AHUDDIN AHMID, January, 1975. 

I’hoto Interpretation for Forestry in llangladcsh hy M. I’. I'llOUDHURA . January, 1975. 

Uses of Satellite Photo and its future in Hangladcsh hy M II. kllAN CHOUDHURA, January, 1975. 

Remote Sensing over tropical storms ami its ptKsihilitics in Hangladi-sh Ar MIR. F.AkHRUL QU.AV UM, 
January, 1975. 

Television and remote pick up hy kllALHD SAl.AHUDDIN AHMI D. January. 1975. 

Introduction of satjlite communication in Ikingladcsh for international Iciccomnuinication hy A. k. M. 
TAIIFR. January. 1975. 

Remote Sen.sing in wildlife management in Itangladcsh hy M. li. UlOUDHURA , Prcsa:ntcil at ^ 
First National WiKllilc S.minar held in the Department ol Zoology, D.ieca University on January. 
;9..A0, 1975. 

Interview report in ’Uichitra’ on Remote Sensing and Satellite Survey hy DR. ANW AR ItOSSAIN. 

Interview report in Bichitra' on Remote Sensing and FRIS hy M. U. ( HOl'DHURA . 

Mosaic map of Bangladesh froniFRTS. tl ANDS A l -l) iniagcrk-s showing pmicct areas 
fields of agriculture, forestry, water resourci>s. cartography I meantigraphy. an and 

LIRA', M. .A. II. PR.AMANIk. M.M. RAHMAN and M. A. .1 Al.ll . Weekly Biehitr.. . D.ieea, 
21 February. 1975. Ill Yr. No. .JS, Hack cover page. 

.A number of ERTS-I photographs repniduced M I IIF IN FI RPRF FAT ION FI l HNIOL'I-.S SI (TORS 
were supplied to Bichitra which was published on 21si March P>75. 

A special F.RFS news Bulletin. February 22. 1975. 

A small scale mosaic map of Biingladcsh prepared from 

1075 — .A. M. (.HOUDHURA’. M, A. II. PR AM ANIk . M M. RAHMAN and M. .A. JAIII. 

Technique of development on printing of photographic black and white Film t.VPl FRIS). M.irch 1975— 
M.A. 11. PR.AM ANIk and M. A. JAl II . 

t yelone warning with space Icchnolotty hy A. M. ( HOW DHURA . March 1975-lVcscnted at the 
Iktngladesh Uivil Defence Study C ourse held at the Atomic I nergy Centre i>n Match 7, |9/.s. 

Report im the preparatory Missimi (Fehruarv -March. 1975) of DR. .ANW.AR HOSS.AIN. Principal 
Investigator, FRFS Progrannne. 

FIRTS-B <l..ANns.A'F-2) IK-day global coverage calendar, 1975 hy M. A. H. PR.AMANIk, April, 1975. 

Report im attendence of IN Intcr-Ciovemmental Seminar on Remote vf* 

KcMHircc^ Sunc\ Symposium. IIousUhi and \\\U^ ^>■ OR. Ni. C p 

1975. 


57. I’holo-interpretation Lecture note hy M. U. • 'HOL'DHURA , 1975. 

5S. Study of land formatiim in Bangladesh with I amisat imageries -DR. ANW.AR HOSSAIN & 

C'HOUDHURY Presented at the international Symposium on Remote Sensing of cnviromcnt held at 
Ann Arbor, Michigan, USA, October 1975. 
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..Keclanm.Um of U.nd from iolS'sjin^n^ 

rKTrri, >m.s.., ''•■ ''■'■" ""'"'"z, 

CHODnUL'RV. P.iiKr prosonieO at IIK -no 

lcb.25-29. 1976. ...oWnULRY. R-cscnlcd at the 2nd annual geography 

Krmotr Sensing in (.eograph> hy A- • 
con erenee held at Ra.ishahi. I ebruary -5--9. 1976. 

I. h M Ml PR\M\N1K. Presented at the 2nd annual gco- 

I se of KR I S 

onirthv tTonfcrciwc liolti ill K»ij'»n*ii • • • • i 

««a "7“".' 

, , , I MU ai()l'l>lll RV. Kirsi National Science Conlercnct. 
Mangrou- AIToresiation in Hanglade-sh Av M. f>. UlOl nm K 

. , .s M c llOL'OHl RN. Presented at the Annual Ih.ngladcsh 

March 28-51. .976. 

;^u^s;rRv Jk 'rS5:iaS‘;r;^.MitSAR^"^^^^ 
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M.n^ie mans of Hangladesh m Rand 4. 5.6 I y 

.viiMI n i'w N.H N!\^ l.KOn. 

' ‘ ' I 1Q7/, M \n pR VM VNlK ANII M.J. K.\H1R. 

IndcMo laiidsat courages of Hangladesh. SeptenilH-r 1976 M. X.H 1 

m. , vNDSM imaging hr M. AHU HAK AR. Seminar talk. 

Some prohlenis in (.eologie interpretation mth l..\M)SAI mi.ig 
16th Septeinlx'i 1‘'75. 

A. ,.R,s „»n „f ^ „v i„ ,h« 
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T ihroufih ke„,„ic Siiisiin; rvcliiioluK> in Haimladesh O J HOSSAIN 

}<7. Resource, daiu collections niili satellite A.M C IIOL’I)Hl'R\ i>r,>v,>nt,vi ti.. i - vi .■ ■ ■ 

tical Conference held in Dacca from 7— Q March, l^l?? ' National Statis- 

S8. A Mosaic Map of ( oasial Area of Banpladi-sh in Hand 0, March, 1977. 

IToKramine -A. HOSSAIN. M. U. CHOUDHURY MAH 
"THE PHYSICIST - Vol.‘ I. Mm^t^\'977/ B;»ngladcsh Phy-iicai Society 

“ '''* '““A- "« *«'«•■ S.K«, ol- Ban,,.. 

Si-iSr*. Land... 

Jsr* -isrr""'- -Lr. .ysjsr: 

A e^bini^ ground stalUHi for hotli resoorcc and iiieteorological satellites -M A H PRAMANIR 
93. Koreslry support for \prieultiire in HanKludesh />.r M. U. C HOUDHURY'. 1977. 

K E'!'irherin‘‘Ma^^^^^^^ ' ''• prese-nted at the Br.un .Storm Session of 

X5S,5'b: 

”• 'rS',' "“'•I, Go.«amc„. 

■*• W5i«. •; "rr -»>• 

imca.l„ I..IJ a, B„„,ladch Aerlo,.ll..n: R..;... “h ! '" 

'“’■ '?rr,l'^PljAvi“Mi!’^ 'i"KAfl!i.''»pS^^ '■ ""“AIN, M. U. CIIOUIWURY 
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Investigator. 

7. 

Mr. M. a. JALIL, 

Junior Engineer, SARC, B.AEC. 
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